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(57) Abstract: A method and an apparatus are disclosed for the production of electrical energy storage devices, in which two separators
(2; 3) are fed alongside one another, two anode feeders arrange in an alternating manner a succession of anodes (Al; A2) one after
the other between the two separators, two cathode feeders arrange a succession of cathodes (C1; C2) one after the other on the outer
sides of the two separators in an alternating manner so that only one cathode is superimposed on each anode, after which a cutting
device separates various discrete elements, each consisting of only one anode and only one cathode with the interposition of portions
of the two separators.
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Production of Electrical Energy Storage Devices

Background of the invention

[0001] The invention relates to a method and an apparatus for the production of
electrical energy storage devices.

[0002] Specifically, but not exclusively, the invention can be applied to producing
batteries, for example lithium ion batteries or polymer lithium ion batteries.

[0003] In particular, reference is made to the production of electrical energy storage
devices by forming a plurality of single cells, each of which consists of two (cathode or
anode) electrodes alternated with two separating portions. The single cells are then
connected together (in series).

[0004] The prior art comprises many examples of methods for the production of
electrical energy storage devices.

[0005] Patent publication US 2008/0280208 A1 discloses a method for producing an
electrochemical device that comprises a single continuous separating element that is folded
several times on itself to separate anodes and cathodes.

[0006] Patent publication WO 02/095858 discloses a separating tape folded into a “Z”
by a laminating unit.

[0007] Patent publication US 2002/0007552 A1 discloses a method for the production
of battery cells from at least one tape of material for anodes, one tape of material for
cathodes and two separating tapes.

[0008] Patent publication US 2014/0134472 A1l discloses a cell for a secondary
battery comprising a stack formed in sequence by a first electrode / separator / second
electrode / separator / first electrode and by an outer separator stacked on each first
electrode.

[0009] Patent publication US 2016/006072 A1l discloses a method for producing a
secondary battery comprising feeding two separating tapes with four sets of electrodes to a
stacking area.

[0010] Various aspects of the prior art of the production of electrical energy storage
devices are improvable. Firstly, it is desirable to increase productivity. It is further
desirable to improve manufacturing precision to obtain high quality electrical energy
storage devices.

Summary of the invention

[0011] One object of the invention is to provide a method and/or an apparatus for the
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production of electrical energy storage devices that is able to remedy one or more of the
aforesaid limits and drawbacks of the prior art.

[0012] One advantage is to enable electrical energy storage devices to be produced
with high productivity.

[0013] One advantage is to enable electrical energy storage devices of high quality to
be produced.

[0014] One advantage is the production of electrical energy storage devices formed of
a plurality of single cells, in which the end electrodes are always anodes without the need
to overturn the cells in the productive process.

[0015] One advantage is to provide a constructionally cheap and simple apparatus for
producing electrical energy storage devices.

[0016] These objects and advantages and still others are achieved by an apparatus
and/or by a method according to one or more of the claims set out below.

[0017] In one embodiment, a method for the production of electrical energy storage
devices comprises the steps of feeding two separators that are next to one another,
arranging a succession of anodes one after the other between the two separators, arranging
a succession of cathodes one after the other on the two outer sides of the two separators in
an alternate manner by superimposing a cathode on each anode. The method may comprise
the step of separating various single elements, each of which comprises a (single) anode
and a (single) cathode with the interposition of portions of the two separators.

[0018] In one embodiment, an apparatus for the production of electrical energy storage
devices comprises two feeders of two separators that are next to one another, two anode
feeders configured for arranging alternately a succession of anodes one after the other
between the two separators, two cathode feeders configured for arranging a succession of
cathodes one after the other on the two outer sides of the two separators alternately by
superimposing a cathode on each anode. The apparatus may comprise a device for
separating various single elements, each comprising a (single) anode and a (single) cathode
with the interposition of portions of the two separators.

Brief description of the drawings

[0019] The invention can be better understood and implemented with reference to the
attached drawings that illustrate one embodiment thereof by way of non-limiting example,
in which:

Figure 1 is a diagram, according to a raised vertical view, of one embodiment of an
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apparatus for the production of electrical energy storage devices made according to
the present invention;

Figures 2 and 3 show two enlarged details of Figure 1;

Figure 4 shows, according to top plan views, certain embodiments of configurations
that electrodes may adopt during the advancement of the apparatus of Figure 1.

Detailed description

[0020] With 1, overall an apparatus has been indicated for the production of electrical
energy storage devices.

[0021] The production apparatus 1 may comprise, in particular, means for feeding a
first separator 2 and a second separator 3 that are next to one another along a (preset)
advancement path. The first separator 2 may comprise a separator material in the form of a
continuous tape. The second separator 3 may comprise a separator material in the form of a
continuous tape.

[0022] The means for feeding the first and the second separators 2 and 3 may
comprise, in particular, at least one first feeder 4 arranged for feeding the first tape-shaped
separator 2. The means for feeding the first and the second separators may comprise, in
particular, at least one second feeder 5 arranged for feeding the second tape-shaped
separator 3. The first feeder 4 may comprise, for example, a (known) device for unwinding
at least one tape from at least one reel. The second feeder 5 may comprise, for example, a
(known) device for unwinding at least one tape from at least one reel. The first feeder 4
may operate, in particular, with continuous and/or intermittent advancement. The second
feeder 5 may operate, in particular, with continuous and/or intermittent advancement.
[0023] The production apparatus 1 may comprise, in particular, means for arranging a
succession of first electrodes A1, A2 one after another on the aforesaid advancement path
between the first separator 2 and the second separator 3.

[0024] The aforesaid means for arranging a succession of first electrodes Al, A2 may
comprise, in particular, at least one third feeder 6 arranged for feeding a succession of first
electrodes Al in an inlet zone between the two separators 2 and 3 and at least one fourth
feeder 7 arranged for feeding a succession of first electrodes A2 in the aforesaid inlet zone.
The third feeder 6 and the fourth feeder 7 may be configured, in particular, in such a
manner as to feed the first electrodes Al, A2 alternately one before the other, in
succession.

[0025] The third feeder 6 may comprise, for example, a (known) device for unwinding
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at least one tape from at least one reel. The fourth feeder 7 may comprise, for example, a
(known) device for unwinding at least one tape from at least one reel. The third feeder 6
may operate, in particular, with continuous and/or intermittent advancement. The fourth
feeder 7 may operate, in particular, with continuous and/or intermittent advancement. The
third feeder 6 may comprise, for example, a (known) device for separating electrodes Al
from a tape and for applying electrodes Al to a separator. The fourth feeder 7 may
comprise, for example, a (known) device for separating electrodes A2 from a tape and for
applying electrodes A2 to a separator.

[0026] The production apparatus 1 may comprise, in particular, means for arranging a
succession of second electrodes C1 one after another on the aforesaid advancement path on
a side of the first separator 2 opposite the second separator 3.

[0027] The aforesaid means for arranging a succession of second electrodes C1 may
comprise, in particular, at least one fifth feeder 8 arranged for feeding second electrodes
C1 on a side of the first separator 2. The fifth feeder 8 may comprise, for example, a
(known) device for unwinding at least one tape from at least one reel. The fifth feeder 8
may operate, in particular, with continuous and/or intermittent advancement. The fifth
feeder 8 may comprise, for example, a (known) device for separating electrodes C1 from a
tape and for applying electrodes C1 to a separator.

[0028] The production apparatus 1 may comprise, in particular, means for arranging a
succession of third electrodes C2 one after another on the aforesaid advancement path on a
side of the second separator 3 opposite the first separator 2.

[0029] The aforesaid means for arranging a succession of third electrodes C2 may
comprise, in particular, at least one sixth feeder 9 arranged for feeding third electrodes C2
on a side of the second separator 3. The sixth feeder 9 may comprise, for example, a
(known) device for unwinding at least one tape from at least one reel. The sixth feeder 9
may operate, in particular, with continuous and/or intermittent advancement. The sixth
feeder 9 may comprise, for example, a (known) device for separating electrodes C2 from a
tape and for applying electrodes C2 to a separator.

[0030] The production apparatus 1 may comprise, in particular, control means
configured for controlling the aforesaid feeding means for feeding the separators and the
electrodes such that the second electrodes C1 are superimposed on respective first
electrodes A1 with the interposition of the first separator 2.

[0031] The control means may comprise programmable electronic control means, for
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example an electronic processor, provided with computer programme instructions that are
implementable on the control means.

[0032] The control means may be configured, in particular, for controlling the
aforesaid feeding means for feeding the separators and the electrodes in such a manner that
on some portions of the first separator 2 second electrodes C1 are not arranged (in a regular
manner). The aforesaid portions of the first separator 2, on which the second electrodes C1
are not arranged, may be superimposed on one or more first electrodes A2.

[0033] The control means may be configured, in particular, for controlling the
aforesaid feeding means for feeding the separators and the electrodes such that the third
electrodes C2 are superimposed on respective first electrodes A2 with the interposition of
the second separator 3. The control means may be configured, in particular, for controlling
the aforesaid feeding means for feeding the separators and the electrodes in such a manner
that on some portions of the second separator 3 third electrodes C2 are not arranged. The
aforesaid portions of the second separator 3, on which third electrodes C2 are not arranged,
may be superimposed on one or more first electrodes Al.

[0034] The control means may be configured, in particular, for controlling the
aforesaid feeding means for feeding the separators and the electrodes such that the second
electrodes C1 are superimposed on first electrodes A1l that may be in turn superimposed on
portions of second separator 3 on which third electrodes C2 are not arranged. The control
means may be configured, in particular, for controlling the aforesaid feeding means for
feeding the separators and the electrodes such that the third electrodes C2 are
superimposed on first electrodes A2 that may be in turn superimposed on portions of first
separator 2 on which second electrodes C1 are not arranged.

[0035] The production apparatus 1 may comprise, in particular, at least one laminating
device 10 (for example of the roller type) arranged along the aforesaid advancement path
for coupling, by lamination, the separators 2 and 3 with at least the first electrodes Al, A2
and/or the second electrodes C1 and/or the third electrodes C2. The laminating device 10
may be arranged, in particular, downstream of the zones in which the various feeders 6-9
introduce the electrodes A1, A2, C1, C2 onto the separators 2 and 3.

[0036] The production apparatus 1 may comprise, in particular, at least one cutting
device 11 arranged for separating (for example by laser cutting, twin-bladed mechanical
cutting, or other types of cutting) discrete elements from a continuous product. The cutting

device 11 may be arranged, in particular, downstream of the zones in which the various
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feeders 6-9 introduce the electrodes Al, A2, C1, and C2 onto the separators 2 and 3 and/or
downstream of the laminating device 10.

[0037] The control means may be configured in such a manner as to actuate a method
for the production of electrical energy storage devices. This method of production may
comprise, in particular, the step of feeding the first separator 2 and the second separator 3
that are next to one another along the advancement path.

[0038] This method of production may comprise, in particular, the step of arranging a
succession of first electrodes Al, A2 one after another in the advancement path between
the first separator 2 and the second separator 3. The first electrodes Al, A2 may be
arranged so as to alternate a first electrode Al coming from the third feeder 6 with a first
electrode A2 coming from the fourth feeder 7.

[0039] This method of production may comprise, in particular, the step of arranging a
succession of second electrodes C1 one after another in the advancement path on the
(outer) side of the first separator 2 opposite the second separator 3. Each second electrode
C1 may be superimposed on a respective first electrode Al with the interposition of the
first separator 2. On some portions of first separator 2 (at regular intervals) it may be
provided not to arrange second electrodes C1. Such portions of first separator 2 may be
superimposed on at least one first electrode Al.

[0040] This method of production may comprise, in particular, the step of arranging a
succession of third electrodes C2 one after another in the advancement path on the (outer)
side of the second separator 3 opposite the first separator 2. Each third electrode C2 may
be superimposed on a respective first electrode A2 with the interposition of the second
separator 3. On some portions of second separator 3 (at regular intervals) it may be
provided not to arrange third electrodes C2. Such portions of second separator 3 may be
superimposed on at least one first electrode A2.

[0041] The second electrodes C1 and the third electrodes C2 may be arranged so as to
alternate a second electrode C1 (on the outer side of the first separator 2) coming from the
fifth feeder 8 with one third electrode C2 (on the outer side of the second separator 3)
coming from the sixth feeder 9. The second electrodes C1 and the third electrodes C2 may
be arranged so as to superimpose a second electrode C1 (coming from the fifth feeder 8) on
a first electrode A1 (coming from the third feeder 6) and a third electrode C2 (coming from
the sixth feeder 9) on a first electrode A2 (coming from the fourth feeder 7).

[0042] The first electrodes Al and A2 may comprise, in particular, anodes. The
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second electrodes C1 may comprise, in particular, cathodes. The third electrodes C2 may
comprise, in particular, cathodes.

[0043] The method of production may provide, in particular, for each second electrode
C1 being superimposed on a respective first electrode Al (by the third feeder 6) which in
turn may be superimposed on a portion of second separator 3 on which no third electrode
C2 is arranged. The method of production may provide, in particular, for each third
electrode C2 being superimposed on a respective first electrode A2 (by the fourth feeder 7)
which in turn is superimposed on a portion of first separator 2 on which no second
electrode C1 is arranged.

[0044] The first separator 2 may comprise a continuous (tape) element. The second
separator 3 may comprise a continuous (tape) element. The method of production may
comprise, in particular, the step of separating discrete elements K, J from a product that
comprises the first, the second and the third electrodes A1, A2, C1, and C2 arranged on the
first and on the second separators 2 and 3. Separation may be performed by a cutting
device (for example by the cutting device 11).

[0045] Each discrete element K, J that is separated may comprise, as in this
embodiment, just one first electrode Al or A2 and only one other electrode that may
consist of a second electrode C1 or a third electrode C2.

[0046] The method may comprise, in particular, the step of forming at least one first
group 12 that comprises a plurality of discrete elements K that are coupled with one
another (for example serially connected), in which the other electrode of the discrete
elements K of the first group 12 is a second electrode C1. The first group 12 may
comprise, for example, a (vertical) stack of discrete elements K superimposed on one
another.

[0047] The method may comprise, in particular, the step of forming at least one
second group 13 that comprises a plurality of discrete elements J that are coupled with one
another (for example serially connected), in which the other electrode of the discrete
elements J of the second group 13 is a third electrode C2. The second group 13 may
comprise, for example, a (vertical) stack of discrete elements J superimposed on one
another.

[0048] The method may comprise, in particular, the step of separating discrete
auxiliary elements H from a product comprising the first electrodes Al, A2 arranged

between the first separator 2 and the second separator 3, without the second and the third
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electrodes C1 and C2. Each discrete auxiliary element H may comprise, as in this case, just
one first electrode Al or A2 comprised between the separators 2 and 3, without any other
electrode.

[0049] One discrete auxiliary element H may be located at the top of the first group 12
(vertical stack) and at the base of the second group 13 (vertical stack) in such a manner that
the end electrodes located at the base and at the top of the first group 12 consist of first
electrodes Al and that the end electrodes located at the base and at the top of the second
group 13 consist of first electrodes A2. In this manner it is possible to ensure that the end
electrodes are always of the same type (anodes), without the need to overturn a discrete
element K or J.

[0050] The method of production may comprise, in particular, the step of forming at
least one first magazine 14 of discrete auxiliary elements H. The step of forming the first
magazine 14 may comprise the step of feeding the separators 2 and 3 and the first
electrodes Al and A2 along the aforesaid advancement path, without feeding, for a certain
period of time, the second and third electrodes C1 and C2. The step of forming the first
magazine 14 may comprise the step of coupling (by the laminating device 10) the
separators 2 and 3 with the first electrodes Al and A2, the step of separating discrete
auxiliary elements H (by the cutting device 11) and the step of conveying the discrete
auxiliary elements H to the first magazine 14. The discrete auxiliary elements H may be
withdrawn from the first magazine 14 according to need.

[0051] The method of production may comprise, in particular, the step of forming at
least one second magazine 15 of discrete elements K in which the other electrode of these
discrete elements K consists of a second electrode C1. The method of production may
comprise, in particular, the step of forming at least one third magazine 16 of discrete
elements J in which the other electrode of these discrete elements J consists of one third
electrode C2. The discrete elements K and J may be withdrawn from the second magazine
15 or from the third magazine 16 according to need, in particular to replace possible
defects of discrete elements K or J during the normal processing process, for example
because of rejects due to defects of an element or because of other process irregularities.
[0052] The method of production may comprise, in particular, the step of coupling, by
lamination (for example by the laminating device 10), the first, the second and the third
electrodes A1, A2, C1, C2 with the first and the second separator 2 and 3.

[0053] The groups 12 and 13 of discrete elements (stacks of monocells) may undergo
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further processes (of known type) in order to obtain the final product, i.e. electrical energy
storage devices, in particular lithium ion batteries.

[0054] The various feeders 4-9 may comprise, in particular, devices for feeding
separators and/or electrodes of the type already in use in known apparatuses for the
production of electrical energy storage devices.

[0055] The production apparatus 1 may further comprise one or more manipulators
(not shown, for example of known type) configured in such a manner as to transfer the
discrete elements K and J and the discrete auxiliary elements H from the outlet of the
cutting device 11 to the desired places, in particular to the grouping zones, i.e. where the
groups 12 and 13 are formed, or to the magazines 14, 15 and 16, or from the magazines 14,
15 and 16 to the formation zones of the groups 12 and 13.

[0056] The discrete auxiliary element H could be positioned at the end of the group 12
(at the top of the stack) in a place that is different from the forming pace of the group 12,
for example in a work station into which the group 12 is transferred to enable the next

group 12 to be formed.
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CLAIMS
1. Method for the production of electrical energy storage devices, said method
comprising the steps of:

- feeding a first separator (2) and a second separator (3);

- arranging a sequence of first electrodes (A1, A2) one after the other between
said first and second separator (2; 3);

- arranging a sequence of second electrodes (C1) one after the other on a side of
the first separator (2) opposite to the second separator (3), the second
electrodes (C1) being superimposed over respective first electrodes (A1) with
the interposition of the first separator (2), second electrodes (C1) not being
arranged on some portions of the first separator (2) overlapped to one or more
first electrodes (A2);

- arranging a sequence of third electrodes (C2) one after the other on a side of
the second separator (3) opposite to the first separator (2), the third electrodes
(C2) being superimposed over respective first electrodes (A2) with the
interposition of the second separator (3), third electrodes (C2) not being
arranged on some portions of the second separator (3) superimposed to one or
more first electrodes (Al);

the second electrodes (C1) being superimposed over first electrodes (A1) which in

turn are superimposed over portions of the second separator (3) on which third

electrodes (C2) are not arranged, the third electrodes (C2) being superimposed over
first electrodes (A2) which in turn are superimposed over portions of the first
separator (2) on which second electrodes (C1) are not arranged;

said first and second separators (2; 3) comprising two continuous elements, said

method comprising the step of separating discrete elements (K, J) from a product

comprising said first, second and third electrodes (A1, A2, C1, C2) and said first and
second separators (2; 3), each discrete element (K; J) comprising only one first
electrode (Al, A2) between the separators (2; 3) and only one other electrode that
consists of a second electrode (C1) or a third electrode (C2).

2. Method according to claim 1, comprising the step of forming at least one first group

(12) comprising a plurality of said discrete elements (K) coupled to each other and

the step of forming at least one second group (13) comprising a plurality of said

discrete elements (J) coupled to each other; the other electrode of the discrete
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elements (K) of said first group (12) being a second electrode (C1) and/or the other
electrode of the discrete elements (J) of said second group (13) being a third
electrode (C2).

3.  Method according to claim 2, comprising the step of separating auxiliary discrete
elements (H) from a product comprising said first electrodes (Al, A2) arranged on
said first and second separator (2; 3) without said second and third electrodes (C1;
C2), in which each auxiliary discrete element comprises only one first electrode (Al,
A2) between the separators (2; 3), without any other electrode.

4.  Method according to claim 3, wherein an auxiliary discrete element (H) is located at
one end of the first group (12) and at one end of the second group (13) so that the
electrodes placed at the two opposite ends of each group, that is both for the first
group (12) and for the second group (13), consist of first electrodes (A1, A2).

5. Method according to claim 3 or 4, comprising the step of forming at least one first
magazine (14) of said auxiliary discrete elements (H).

6.  Method according to any one of the preceding claims, comprising the step of forming
at least one second magazine (15) of said discrete elements (K) in which said other
electrode is a second electrode (C1) and at least one third magazine (16) of said
discrete elements (J) in which said other electrode is a third electrode (C2).

7.  Method according to any one of the preceding claims, wherein said first electrodes
(A1, A2) comprise anodes and/or wherein said second electrodes (C1) comprise
cathodes and/or wherein said third electrode (C2) comprise cathodes.

8.  Method according to any one of the preceding claims, comprising the step of
coupling, by lamination, said first, second and third electrodes (A1, A2, C1, C2) with
said first and second separator (2; 3).

9. Method for the production of electrical energy storage devices, in particular
according to any one of the preceding claims, said method comprising the steps of:

- feeding a first separator (2) and a second separator (3) arranged side by side
along an advancement path;

- arranging a sequence of first electrodes (Al, A2) one after the other in said
advancement path between said first and second separator (2; 3);

- arranging a sequence of second electrodes (C1) one after the other in said
advancement path on a side of the first separator (2) opposite to the second

separator (3), the second electrodes (C1) being superimposed over respective
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first electrodes (A1) with the interposition of the first separator (2), second
electrodes (C1) not being arranged on some portions of the first separator (2)
overlapped to one or more first electrodes (A2);

arranging a sequence of third electrodes (C2) one after the other in said
advancement path on a side of the second separator (3) opposite to the first
separator (2), the third electrodes (C2) being superimposed over respective first
electrodes (A2) with the interposition of the second separator (3), third
electrodes (C2) not being arranged on some portions of the second separator

(3) superimposed to one or more first electrodes (Al);

the second electrodes (C1) being superimposed over first electrodes (A1) which in

turn are superimposed over portions of the second separator (3) on which third

electrodes (C2) are not arranged, the third electrodes (C2) being superimposed over

first electrodes (A2) which in turn are superimposed over portions of the first

separator (2) on which second electrodes (C1) are not arranged.

Apparatus for the production of electrical energy storage devices, in particular for

implementing a method according to any one of the preceding claims, said apparatus

comprising:

means (4; 5) for feeding a first separator (2) and a second separator (3)

arranged side by side along an advancement path;

means (6; 7) for arranging a sequence of first electrodes (A1, A2) one after the

other interposed between the first separator (2) and the second separator (3)

along said advancement path;

means (8) for arranging a sequence of second electrodes (C1) one after the

other on a side of the first separator (2) opposite to the second separator (3)

along said advancement path;

means (9) for arranging a sequence of third electrodes (C2) one after the other

on a side of the second separator (3) opposite to the first separator (2) along

said advancement path;

control means configured to control said apparatus so that:

* the second electrodes (C1) are overlapped to respective first electrodes
(A1) with the interposition of the first separator (2);

* second electrodes (C1) are not arranged on some portions of the first

separator (2), said portions of the first separator (2) being superimposed
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13
to one or more first electrodes (A2);

* the third electrodes (C2) are superimposed over respective first electrodes
(A2) with the interposition of the second separator (3);

* third electrodes (C2) are not arranged on some portions of the second
separator (3), said portions of the second separator (3) being
superimposed to one or more first electrodes (Al);

* the second electrodes (C1) are superimposed to first electrodes (Al)
which in turn are superimposed over portions of the second separator (3)
on which the third electrodes (C2) are not arranged;

* the third electrodes (C2) are superimposed to first electrodes (A2) which
in turn are superimposed over portions of the first separator (2) on which
the second electrodes (C1) are not arranged.

Apparatus according to claim 10, wherein said control means is configured so as to
separate discrete elements (K, J) from a product comprising the first, second and
third electrodes (A1, A2, C1, C2) and the first and second separators (2; 3), wherein
each discrete element (K; J) comprises only one first electrode (A1, A2) between the
separators (2; 3) and only one other electrode that consists of a second electrode (C1)
or a third electrode (C2).

Apparatus according to claim 11, wherein said control means is configured so as to
form at least one first group (12) comprising a plurality of discrete elements (K) and
at least one second group (13) comprising a plurality of discrete elements (J), in
which the other electrode of the discrete elements (K) of the first group (12) is a
second electrode (C1) and/or the other electrode of the discrete elements (J) of the
second group (13) is a third electrode (C2).

Apparatus according to claim 11 or 12, wherein said control means are configured so
as to separate auxiliary discrete elements (H) from a product comprising the first
electrodes (A1, A2) arranged on the first and second separators (2; 3) without the
second and third electrodes (C1, C2), in which each auxiliary discrete element
comprises only one first electrode (A1, A2) between the separators (2; 3) without any
other electrode.

Apparatus according to claims 13 and 12, wherein said control means are configured
so as to place an auxiliary discrete element (H) at one end of the first group (12) and

at one end of the second group (13) so that the electrodes at the two opposite ends of
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14
each group, that is both for the first group (12) and the second group (13), consist of
first electrodes (A1, A2).
Apparatus according to any one of claims 10 to 14, wherein said means for feeding a
first and a second separator comprises at least one first feeder (4) provided for
feeding the first separator (2) in the form of tape and at least one second feeder (5)
provided for feeding the second separator (3) in the form of tape.
Apparatus according to any one of claims 10 to 15, wherein said means for arranging
a sequence of first electrodes comprises at least one third feeder (6) provided for
feeding some first electrodes (A1) into an inlet area and at least one fourth feeder (7)
provided for feeding some other first electrodes (A2) in said inlet area, said third and
fourth feeders (6; 7) being configured so as to feed the first electrodes (A1, A2) in an
alternating manner from one to the other.
Apparatus according to any one of claims 10 to 16, wherein said means for arranging
a sequence of second electrodes comprises at least one fifth feeder (8) provided for
feeding the second electrodes (C1) on a side of the first separator (2).
Apparatus according to any one of claims 10 to 17, wherein said means for arranging
a sequence of third electrodes comprises at least one sixth feeder (9) provided for
feeding the third electrodes (C2) on a side of the second separator (3).
Apparatus according to any one of claims 10 to 18, wherein said control means

comprises programmable electronic means.
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